Conformational effects of ligand binding on the beta 2 subunit of Escherichia coli tryptophan synthase analyzed with monoclonal antibodies.
Five monoclonal antibodies recognizing five different epitopes of the native beta 2 subunit of Escherichia coli tryptophan synthase (EC 4.1.2.20) were used to analyze the conformational changes occurring upon ligand binding or chemical modifications of the enzyme. For this purpose, the affinities of each antibody for the different forms of the enzyme were determined by using an enzyme-linked immunosorbent assay which allows measurement of the dissociation constant of antigen-antibody equilibrium in solution. The fixation of the coenzyme pyridoxal 5'-phosphate and the substrate L-serine modifies the affinity constants of most of the antibodies for the enzyme, thus showing the existence of extended conformational rearrangements of the protein. The association of the alpha subunit with the beta 2 subunit, which brings about an increase of the tryptophan synthase activity and abolishes the serine deaminase activity of beta 2, is accompanied by an important conformational change of the N-terminal domain of beta 2 (F1) since none of the anti-F1 monoclonal antibodies can bind to alpha 2 beta 2. Similarly, chemical modifications of beta 2 which are known to produce significant effects on the enzymatic activities of beta 2 result in changes of the affinities of the monoclonal antibodies which can be interpreted as the acquisition of different conformational states of the enzyme.